Abstract. Atrial fibrillation (AF) remains an unsurmounted hurdle toward the cure of supraventricular arrhythmias. Despite its high prevalence, a definitive treatment approach has not been established. AF is triggered in most cases by early premature atrial beats and is maintained by anomalies of the substrate. Elimination or modification of either one or both may be effective in the cure of AF.
Atrial fibrillation (AF) is still one of the last big hurdles in the cure of supraventricular arrhythmias. Despite its large prevalence in the population, its therapy has not yet reached the goal of a definite cure. Pharmacologic therapy is characterized by many recurrences of the arrhythmia and the non-pharmacological therapy are still a "work in progress" technique. Among the latter, surgical ablations have shown promising results while the percutaneous catheter based approaches are still affected by risk of complications and by an unsatisfactory success rate especially in patients with permanent AF and associated cardiac disease.
It is now known that the term atrial fibrillation does not simply identify one arrhythmia but includes different kinds of arrhythmias. In fact AF may be present in very different clinical situations so that its electrophysiologic substrate and clinical meaning are different, too.
Different electrophysiological mechanisms have been proposed: focal triggers [1] and/or abnormal substrate [2] leading to intratrial conduction disturbances. Focal triggers are supposed to initiate AF and it has been shown that in most patients ectopic foci located in the pulmonary veins are responsible for the initiation of atrial fibrillation. On the other hand, the anomalies of substrate may play a prominent role for the maintenance of AF.
The non-pharmacological approaches for the cure of AF therefore may aim either to modify the anatomical substrate responsible of the arrhythmia or to eliminate the trigger that initiate the arrhythmia. The first ones of these were surgical and, in the early 90's, Cox designed a surgical procedure that resulted in very effective treatment of AF [3] . This technique (Maze procedure) consisted of an extensive surgical dissection of both the right and left atrium creating a sort of maze through which the electrical activation is forced, preventing the formation and perpetuation of the multiple wavelets that are responsible for Gaita, Riccardi and Gallotti CEPR 2002; Vol. 6, No. 4 
Fig. 1. Different schema of the surgical ablation proposed allinvolving pulmonary veins and the posterior part of the left atrium.
AF maintenance. This is a relatively complex technique requiring not only open chest surgery but also a long procedural time with a consequent significant lengthening of both aortic cross clamp and extracorporeal circulation time. It showed a high success rate, and a perioperative mortality varying from 1.3 to 2.1% [4, 5] was reported. Consequently a widespread diffusion of the technique was never reached. Recently more limited and simpler procedures were proposed. Surgical dissection has been substituted by lesions created by different sources of energy such as radiofrequency [6] [7] [8] [9] [10] [11] or cryothermy [12, 13] with the aim to reduce the risk of bleeding and the procedural time. Most techniques are purely endocardial [6, [10] [11] [12] [13] , others included a combined endocardial and epicardial approach [7, 9] , in some cases a biatrial procedure [10, 11] was still performed, in others it was limited to the left atrium [6] [7] [8] [9] 12, 13] . All these techniques, however, have in common that the posterior part of the left atrium and the pulmonary veins are involved in the ablation (Figure 1) .
In most surgical techniques the main objective was to create limited linear lesions in the left atrium [6, 12, 13] although in some cases the pulmonary veins isolation was the principal aim [7] [8] [9] [10] 14] . These approaches have been attempted mostly in patients with valvular heart disease and permanent or paroxysmal AF. The success rate varies from 60 to 90% depending on the type of the lesion scheme utilized and the population studied. It is noteworthy that the posterior part of the left atrium and the ostia of pulmonary veins are typically involved in all cases despite the different energy sources used (radiofrequency or cryo energy) and the different design of the intended lesion. These results imply that the posterior part of the left atrium is crucial in the genesis and maintenance of AF. Atrial activation during AF is not spatially homogeneous and regions with more or less disorganized activation usually coexist in the same patient [15, 16] . The posterior left atrium represents a region with a high degree of disorganized atrial activity and seems to be critical in the maintenance of the reentrant fibrillating wavelets. After reviewing the data from the clinical studies published, it is still unclear which is the predominant effect of ablation. Is the clinical success due to the modification of the substrate by linear lesions or the abolition of atrial foci inside the pulmonary veins or both? However, even when the intended aim is the modification of substrate, the probe used to create the lesion may, in some cases, be a few millimeters inside the pulmonary veins. Since it is known [17] that pulmonary veins may be electrically isolated with only a few radiofrequency deliveries, it is evident how difficult it is to claim that the results are due to "pure substrate modification" versus elimination of the triggers. Different techniques, more or less extensive, have been proposed. However, it is still debated which is the best one and how extensive it must be. A postprocedure electrophysiological evaluation should be useful to evaluate the real electrophysiological effect of the surgical lesions. It may happen that the intended surgical goal is not reached: In fact lesions may be non transmural or incomplete, with consequent presence of gaps. Confirming the completeness of the lines of conduction block and/or the real isolation of pulmonary veins and their correlation with clinical results may help in understanding the clinical outcome in follow up. Similarly it might solve the issue, as to which among the proposed lesion schemes may be the most effective to eliminate AF with the simplest, fastest and less disruptive lesions to perform. Despite its complexity, electrophysiological mapping has been attempted after transvenous catheter ablation looking for lines of double potentials [18] or of conduction block with non fluoroscopic CARTO system [19, 20] . Similarly the electrical
